AIF and endoG translocation in noise exposure induced hair cell death.
Activation of caspases is a key element in the apoptotic process. However, mitochondria also play an important role via the release of proapoptotic proteins. This study investigated the roles of mitochondria-related apoptosis inducing factor (AIF) and endonuclease G (endoG), mitochondrion-specific nucleases, as well as caspase-3, an important mediator of apoptosis, in noise exposure induced hair cell death. Guinea pigs were exposed for 4h/day to broadband noise at 122 dB SPL for 2 days. After the noise exposure, the cochleae were examined for the activity of caspase-3 with carboxyfluorescein-labeled fluoromethyl ketone (FMK)-peptide inhibitors. The cochleae were further examined for AIF and endoG translocation from the mitochondria by immunohistochemistry. Noise exposure triggered activation of caspase-3 in apoptotic hair cells. In the normal organ of Corti, AIF and endoG were co-localized to the mitochondria. After noise exposure, AIF translocated into the nuclei of apoptotic and necrotic hair cells. The translocation of endoG from mitochondria into the nucleus was also found in apoptotic OHCs. These findings indicate that mitochondria-released proapoptotic proteins, AIF and endoG, are important factors in a noise-induced hair cell death pathway.